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PURPOSE: To provide a pneumatic tire by which driving force transmitting performance in 
traveling on the wet road is improved by preventing an edge part of a sipe from being 
chipped and high driving force transmitting performance can be maintained for a long 
period of time. 

CONSTITUTION: The tilt angle θ of a sipe 22 to a normal line H perpendicularly 
erected on a tread 12 is set to 0° on the shoulder end, and the sipe is tilted in the 
tire rotational direction as it approaches the tire equatorial surface side, so as to 
increase stiffness of an edge part on the depression side of the sipe 22 on the 
shoulder end side. The edge part on the depression side of the sipe 22 becomes acute as 
it approaches the tire equatorial surface side, so as to obtain high edge effect. 
Moreover, since stiffness on the shoulder end side of the sipe 22 is increased, the 
chipping of edge on the shoulder end side, to be easily produced when large driving 
force which has been a problem in the conventional sipe tilted by a fixed angle acts 
can be prevented. 
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rotation and the angle made by the sipe and the perpendicular line is decreased 
progressively from the tyre ecfuator toward the tyre edge. 

The inclination (angl^of the sipe (22) is 0 deg. at the shoulder edg e, 30 deg. in the 
vicinity of the circumferential groo ve (14), and about 15 deg. in the centre of the 
block (IHJ . 

ADVANTAGE - The edge portions of the sipes are prevented from being chipped. The 
driving force transmission performance in travel on wet roads can be improved. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



* NOTICES * 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this inve ntion re lates to the pneumatic tire which was applied to the pneumatic tire, especially equipped 

the shoulder side of a tread with<^AIP^ 

[0002] 

[Description of the Prior Art] SAIPU is prepared in the block of a tread and the pneumatic tire which raises the traction 
performance in a wet road surface by the edge effect of SAIPU is proposed . 

[0003] Since the edge portion by the side of troddmg becomes an acute angle and serves as a configuration which eats into the 
water screen of a road surface, the pneumatic tire which has SAIPU which made the hand of cut incline also in this kind of 
pneumatic tire has the driving force larger than the pneumatic tire with which SAIPU does not incline transmitted to a road 
surface, and is excellent in wet nature. 
[0004] 

[Problem(s) to be Solved by the Invention] however, in the pneumatic tire which has SAIPU which inclined in the hand of cut If 
driving force is given on a road surface with coarse asphalt road surface, concrete road surface, etc. The edge portion 104 
(dotted-line portion) by the side of trodding of SAIPU 102 formed in the block 100 as shown in drawing 12 (tire hand of cut 
opposite-direction side : the direction of arrow A opposite-direction side) tends to be missing. There is fault that improvement in 
driving force made into the purpose by reduction of an edge component and reduction of the crawler bearing area of a tread 
cannot be aimed at. 

[0005] It is the purpose to offer the pneumatic tire which this invention can prevent the chip of the edge portion of SAIPU, can 
raise the driving force transferability ability at the time of a wet road surface run in consideration of the above-mentioned fact, and 
can maintain high driving force transferability ability over a long period of time. 
[0006] 

[Means for Solving the Problem] As a result of various investigations of an artificer, the chip of the edge portion of SAIPU was as 
large as the grounding edge by the side of a shoulder, and it found out that the chip of the edge portion of SAIPU could be 
prevented by it becoming clear that reduction in a crawler bearing area is also remarkable, and changing the degree of tilt angle of 
SAIPU to the normal stood at right angles to a tread front face in the tire width direction as a result of various experiment 
examination, maintaining a high edge effect. 

[0007] In the pneumatic tire which prepared SAIPU prolonged in the direction which crosses to a tire hoop direction in the 
shoulder side of a tread, this invention is characterized by making small the angle of aforementioned SAPU and the 
aforementioned normal to make as it went to the tire hoop-direction outside from the tire equatorial plane side while it makes all 
all [ aforementioned / aforementioned a part or ] incline in a tire hand of cut to the normal made perpendicular to a tread front 
face. 
[0008] 

[Function] While making all all [ a part or ] by the side of the shoulder prolonged in the direction which crosses to a tire hoop 
direction incline in a tire hand of cut to the normal made perpendicular to a tread front face according to the pneumatic tire of this 
invention Since the angle of SAIPU and a normal to make was made small as it went to the tire hoop-direction outside from the 
tire equatorial plane side While an edge effect high as an acute angle is obtained as it goes to a tire equatorial plane side, the edge 
portion by the side of trodding of SAIPU Rigidity of the edge portion by the side of trodding of SAIPU can be enlarged by the 
shoulder side, and the chip of the edge portion by the side of the shoulder of SAIPU which is easy to produce when the big driving 
force which had become a problem by SAIPU which inclined at the conventional fixed angle acts can be prevented. 
[0009] 

[Example] 

The [1 St example] T he^t ex ain^"Ig)of this invention is explained according to drawing 1 or drawing 4 . 
[OOlOJ^Asshown in (^awing iJ . mthe tread 1 2 of the pneumatic tire 10 (tire size : ^05 / 55R16^ of th[s example, it has two or 
more ^lodc^l^d ivided by the minor groove 16 which crosses to four hoop-direction major grooves 14 and the hoop-direction 
major^oo^(r4) In this example, as for a minor^oo^)(r6)the tire equatorial plane CL side inclines in the tire hand of cut (the 
direction ot mrow A) to the tire width direction (thellirection of arrow B). Moreover, in the pneumatic tire 10 of this example, the 
channel depth of the hoop -direction major groove 14 and a minor groove 16 is 8mm, respectively. 
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[001 1] SAIPU 22 prolonged along with the longitudinal direction of a minor groove 16 separates a predetermined interval in the 
block 1 8 by the side of the shoulder edge 20, and is prepared m it two at the tire hoop direction (the direction of arrow A and the 
direction of arrow A are opposite direction). One side of longitudinal direction both ends carries out opening of these SAIPU 22 
to the hoop-direction major groove 14, and another side is carrying out opening to the direction outside of a width of tire of the 
shoulder edge 20. In addition, in this example, depth H of SAIPU 22 is 7mm (refer to drawing 3 (A)). 

[00121 Drawing 2 and drawing 3 (A) As shown in - (C), the degree [ as opposed to Parallel H, i.e., a normal, to the normal H to 
which SAIPU 22 was stood at right angles to the front face of a tread 1 2 in the shoulder edge 20 ] theta of tilt angle inclines in the 
tire hand-of-cut side (the direction side of arrow A) as it is made into 0 degree and goes to the tire equatorial plane CL. 
[00 1 3] As shown in drawing 4 , as for the range which makes 0 degree the degree of tilt angle of SAIPU 22 to Normal H, it is 
desirable to consider as the tire width direction outside (inside of a slash portion) from 70% - 95% of position of the grounding 
width of face W of the ground plane 23 at the time of carrying out the load of the common design load of JATMA. Moreover, as 
for the maximum of the degree theta of tilt angle of SAIPU 22 to Normal H, considering as 30 degrees or less is desirable. 
[00 1 4] Drawing 2 and drawing 3 (A) As shown in - (C), the degree theta of tilt angle in the shoulder edge 20 is 0 degree, the 
about 14 hoop-direction major groove degree theta of tilt angle is 30 degrees, and the degree theta of tilt angle of SAIPU 22 of 
this example is about 1 5 degrees in the width direction interstitial segment of block 1 8. 

[00 1 5] Next, an operation of the pneumatic tire 1 0 of this example is explained. The degree theta of tilt angle of SAIPU 22 to the 
normal H stood at right angles to a tread 12 in the pneumatic tire 10 of this example is made into 0 degree at the shoulder edge 
20. Since it was made to incline toward a tire hand of cut and rigidity of the edge portion by the side of trodding of SAIPU 22 was 
enlarged by the shoulder edge 20 side as it went to the tire equatorial plane CL side The edge chip by the side of the shoulder edge 
of SAIPU which is easy to produce when the big driving force which had become a problem by SAIPU which inclined at the 
conventional fixed angle acts can be prevented. By this, the fall of the crawler bearing area of a tread 1 2 and the fall of the edge 
effect of SAIPU 22 can be prevented. 

[0016] Furthermore, since SAIPU 22 is made to have inclined toward a tire hand of cut as it goes to the tire equatorial plane CL 
side from the shoulder edge 20 side, and the edge portion by the side of trodding of SAIPU 22 becomes an acute angle and serves 
as a configuration which is easy to cut the water screen of a road surface as it goes to the tire equatorial plane CL side, a high edge 
effect is obtained. 

[0017] Thus, since the edge chip which is easy to produce in the shoulder edge side of SAIPU is prevented and a high edge effect 
is obtained, while a high wet performance is securable over a long period of time, driving force transferability ability is securable 
on high level over a long period of time with the pneumatic tire 10 of this example. 

[00 1 8] In addition, if the maximum of the degree theta of tilt angle to the normal H of SAIPU 22 exceeds 30 degrees, since the 
rigidity of the edge portion by the side of trodding of SAIPU 22 will fall and it will become easy to produce a chip, it is not 
desirable. 

[0019] The [2nd example] The ^nd examp^ of this invention is explained according to fa-awing 5^ In addition, the same sign is 
attached about the same composition as the 1st example, and the explanation is omitted. 

[0020] As shown in drawing 5 , in this example, it is [ the hoop-direction major groove 1 4 by the side of the shoulder edge 20 ] 
intermittent, it is formed in the tire hoop direction, and SAIPU 22 is formed only in large block ISA. In addition, although 
longitudinal direction both ends have not penetrated the block 1 8, SAIPU 22 Since it is made to have inclined toward a tire hand 
of cut as the degree theta of tilt angle of SAIPU 22 to the normal H stood at right angles to a tread 1 2 is made into 0 degree at the 
shoulder edge 20 and it goes to the tire equatorial plane CL side Since the block chip by the side of a shoulder edge is prevented 
like the 1st example and a high edge effect is obtained, a high wet performance can be maintained over a long period of time. 
[002 1 ] In addition, you may make a tire hand of cut incline as you may make it incline in the same direction (tire hand of cut) as 
the inclination direction of SAIPU 22 at a fixed angle, and a minor groove 16 is shown in drawing 7 (A) and (B), and are shown 
in drawing 6 (A) and (B) and it goes [ a minor groove 1 6 is doubled with the inclination of SAIPU 22 and ] to the tire equatorial 
plane CL. By this, the rigidity of the small block portion divided by SAIPU 22 can be kept almost constant in the depth direction. 
[0022] I n addition, as shown not only in the shape of a straight line but in drawing 8 , SAIPU 22 may be zigzag-like, and as 
shown in drawing 9 , it may be a wave. Moreover, as shown in d rawing 10 , it may be stair-like, and as shown in drawing 11 , it is ' 
good also as a cran k type, and if it is the configuration which intersects the tire hoop direction substantially, it will not be limited 
lo these configurations !' 

[0023] Moreover, it not only forms SAIPU in a block like the aforementioned example, but you may form it in the so-called 
smooth tire without a block. 

[0024] (Example of an examination) Evaluation of the traction performance about a total of four sorts of examination tires (all tire 
sizes are 205 / 55R16) of two sorts of example tires of comparison and two sorts of this invention tires and the edge chip nature of 
SAIPU is shown in the following table 1 . 

[0025] Here, this invention tire 1 in Table 1 is a pneumatic tire of the 1st example, and this invention tire 2 differs in the degree of 
tilt angle of SAIPU from the pneumatic tire of the 1 st example. Moreover, in the example tire 1 of comparison, it is the common 
pneumatic tire with which SAIPU does not incline to a normal, and is [ tire / example / 2 / of comparison ] the pneumatic tire with 
which SAIPU inclines at the fixed angle to a normal as shown in Table 1 . 

[0026] The traction performance filled up each examination tire with regular internal pressure, respectively, equipped the 
passenger car with it, and carried out the full acceleration of this passenger car from the idle state in the examination site of the 
asphalt road surface which produced stagnant water with an average depth of 2mm, and time to pass through the 100-meter 
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section estimated it. 

[0027] Moreover, the number of chips of the edge after the above-mentioned 1 00-meter driving test estimated edge chip nature. 
[0028] hi addition, each evaluation of a traction performance and block chip nature is considering the example tire 2 of 
comparison as the index display given 100, a traction performance shows that it excels in the performance, so that a numeric 
value is large, and it is shown that evaluation of edge chip nature has so few chips of an edge that a numeric value is small, and 
the chip prevention effect of an edge is high. 



[0029] 
Table 1] 
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[0030] The pneumatic tire of excel [ test result / which is shown in Table 1 / the pneumatic tire of the examples 1 and 2 of 
comparison / in the traction performance, i.e., driving force transferability ability, ] of this inventions 1 and 2 is clear. 
[0031] 

[Effect of the Invention] Since the pneumatic tire of this invention was considered as the above-mentioned composition, the chip 
of the edge portion of SAIPU is prevented and it has the outstanding effect that the driving force transferability ability at the time 
of a wet road surface run can be improved. 



[Translation done.] 
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